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/￿RELHWWLYR GL TXHVWR ODYRUR q DQDOL]]DUH JOL HIIHWWL FKH OD GRPDQGD GL VWDWXV VRFLDOH KD
VXOO￿DFFXPXOD]LRQH GL FDSLWDOH XPDQR￿ VXOO￿LQQRYD]LRQH WHFQRORJLFD H VXO WDVVR GL FUHVFLWD
GHOO￿HFRQRPLD￿ , ULVXOWDWL FXL VL SHUYLHQH LQ TXHVWR ODYRUR GLSHQGRQR GD GXH DVVXQ]LRQL
IRQGDPHQWDOL￿ /D SULPD q FKH LO PHUFDWR GHO ODYRUR q FDUDWWHUL]]DWR GD DWWLYLWj GL VHDUFK FRVWRVD
H FDXVDOLWj GHOOD IXQ]LRQH GL PDWFKLQJ￿ FLz FDXVD FRPSOHPHQWDULHWj VWUDWHJLFD WUD O￿LQYHVWLPHQWR
LQ FDSLWDOH XPDQR DWWXDWR GDL ODYRUDWRUL H TXHOOR LQ QXRYD WHFQRORJLD HIIHWWXDWR GDJOL
LPSUHQGLWRUL￿/D VHFRQGD DVVXQ]LRQH q FKH JOL LQGLYLGXL VRQR VRFLDO PLQGHG￿ FLRq HVVL￿ QHO YDOXWDUH
L EHQHILFL GHULYDQWL GDOOH SURSULH VFHOWH￿ WHQJRQR FRQWR GHOO￿HIIHWWR FKH TXHVWH KDQQR VXO
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￿￿ 7DVVR GL FUHVFLWD
￿￿ &RQFOXVLRQL HG LPSOLFD]LRQL GL SROLWLFD
$SSHQGLFH
%LEOLRJWUDILD4 Lqwurgx}lrqh
O*relhwwlyr gl txhvwr odyrur º dqdol}}duh jol h￿hwwl fkh od grpdqgd gl vwdwxv
vrfldoh kd vxoo*dffxpxod}lrqh gl fdslwdoh xpdqr/ vxoo*lqqryd}lrqh whfqrorjlfd
h vxo wdvvr gl fuhvflwd ghoo*hfrqrpld1
O*dqdolvl txl h￿hwwxdwd vl edvd vrvwdq}ldophqwh vx gxh dvvxq}lrql irqgd0
phqwdol1
Od sulpd uljxdugd lo phufdwr gho odyrur/ lo txdoh º dvvxqwr fdudwwhul}}dwr
gd dwwlylwª gl vhdufk frvwrvd h fdxvdolwª ghood ixq}lrqh gl pdwfklqj +Gldprqg
4<;5/ Slvvdulghv 4<<3,1 Lq wdoh frqwhvwr jol lqglylgxl suhqgrqr oh orur ghfl0
vlrql gl lqyhvwlphqwr vxood edvh gl ulwruql dwwhvl fkh glshqgrqr gdooh vfhowh
gl lqyhvwlphqwr dwwxdwh gdjol dowul djhqwl ghoo*hfrqrpld1 Yl º/ lqidwwl/ frp0
sohphqwdulhwª vwudwhjlfd/ qho vhqvr gl Frrshu h Mrkq +4<;;,/ wud gxh iruph
gl lqyhvwlphqwr= txhoor lq fdslwdoh xpdqr dwwxdwr gdl odyrudwrul h txhoor lq
qxryd whfqrorjld h￿hwwxdwr gdjol lpsuhqglwrul +Dfhprjox 4<<9,1
Od vhfrqgd dvvxq}lrqh º fkh jol lqglylgxl vrqr vrfldo plqghg/ flrº hvvl/ qho
ydoxwduh l ehqh￿fl ghulydqwl gdooh sursulh vfhowh/ whqjrqr frqwr ghoo*h￿hwwr fkh
txhvwh kdqqr vxood sursuld srvl}lrqh qhood jhudufkld vrfldoh/ r/ lq dowul whuplql/
vxo sursulr vwdwxv vrfldoh +Gxqfdq 4<98/ Wuhlpdq 4<::,1 Gryh txhvw*xowlpr
glshqgh gdo wlsr gl fdslwdoh xpdqr srvvhgxwr1
Lq wdoh frqwhvwr vl glprvwud fkh od grpdqgd gl vwdwxv vrfldoh lq xhq}d od
vfhowd hgxfdwlyd h o*lqyhvwlphqwr lq fdslwdoh xpdqr ghl odyrudwrul h/ gdwd od
frpsohphqwdulhwª vwudwhjlfd wud txhvwr h o*lqyhvwlphqwr lq qxryh whfqrorjlh/
lq xhq}huª dqfkh lo judgr gl lqqryd}lrqh whfqrorjlfd h lo wdvvr gl fuhvflwd
ghoo*hfrqrpld1
O*lsrwhvl fkh xq lqglylgxr ud}lrqdoh whqjd frqwr qhoo*h￿hwwxduh oh vfhowh
hfrqrplfkh dqfkh ghjol h￿hwwl fkh txhvwh kdqqr vxood sursuld srvl}lrqh vr0
fldoh º xq*lghd ehq udglfdwd qho shqvlhur hfrqrplfr/ hvvd ulvdoh lqidwwl d Vplwk
+4::9,41 Wxwwdyld vror gl uhfhqwh jol hfrqrplvwl kdqqr fhufdwr gl lqfrusr0
uduh wdol frqvlghud}lrql qhoo*dqdolvl hfrqrplfd whqhqgr hvsolflwdphqwh frqwr
gl frph or vwdwxv yhqjd dftxlvlwr h ghl ehqh￿fl fkh vh qh ulfdydqr +Dnhuori
4<<:/ Srvwohzdlwh 4<<;,1
Lq ohwwhudwxud yl vrqr glyhuvh lsrwhvl flufd oh prgdolwª gl dftxlvl}lrqh gho0
or vwdwxv1 Xq*lsrwhvl fkh ulvdoh d Yheohq +4;<<, id glshqghuh or vwdwxv gdood
ulffkh}}d dffxpxodwd hg hvdplqd txlqgl jol h￿hwwl ghood grpdqgd gl vwdwxv
4Vplwk+4::9, qrwd fkh = *sxeolf dgpludwlrq zklfk dwwhqgv xsrq glvwlqjxlvkhg delol0
wlhv111Pdnhv d frqvlghudeoh sduw ri wkh uhzdug lq wkh surihvvlrqv ri sk|vlf/ d vwloo juhdwhu
shukdsv ri orz/ lq srhwu| dqg sklorvrsk| lw pdnhv doprvw wkh zkroh* +sdj1 43:,1
4vxo ulvsduplr1 Lq txhvwd olqhd gl ulfhufd º froorfdwr Urevrq +4<<9,/ lo txdoh
dvvxph fkh or vwdwxv glshqgh gdood ulffkh}}d uhodwlyd h qh hvdplqd oh frq0
vhjxhq}h vxood surshqvlrqh dg dvvxphuh ulvfkl1 Dqfkh Edjzhoo h Ehuqkhlp/
+4<<9,dvvxprqr fkh or vwdwxv glshqgh gdood ulffkh}}d uhodwlyd/ od txdoh/ qrq
hvvhqgr gluhwwdphqwh rvvhuydeloh/ vwlprod xqd grpdqgd gl ehql gl oxvvr fkh
ulgxfh lo ulvsduplr ghood froohwwlylwª1
Fruqhr h Mhdqqh +4<<;, d￿urqwdqr or vwhvvr sureohpd/ jlxqjhqgr d gl￿hu0
hqwl frqfoxvlrql1 Hvvl lsrwl}}dqr fkh jol lqglylgxl vldqr pdjjlruphqwh dwwhqwl
do orur vwdwxv vror lq hwª dgxowd> lq wdo fdvr vl glprvwud fkh od grpdqgd gl
vwdwxv vrfldoh kd xq h￿hwwr hvsdqvlyr vxo ulvsduplr1
Xq*dowud lsrwhvl vrolwdphqwh dydq}dwd º fkh or vwdwxv glshqgh gd fdudwwhu0
lvwlfkh shuvrqdol txdol/ o*lqwhooljhq}d/ o*delolwª/ o*hgxfd}lrqh/ hff111 Ehuqkhlp
+4<<7, kd vyloxssdwr xq prghoor gryh or vwdwxv ghulyd gdood srsrodulwª gl
xq lqglylgxr h glprvwud fkh vh yl º vx!flhqwh lqwhuhvvh shu hvvr/ lo prgho0
or jhqhud xq htxloleulr frq djhqwl *frqiruplvwl*1 Slnhww| +4<<;, dqdol}}d xq
prghoor gryh or vwdwxv glshqgh gd txdqwr xq lqglylgxr vld shufhslwr frph
lqwhooljhqwh> txdolwª fkh qrq hvvhqgr gluhwwdphqwh rvvhuydeloh/ ylhqh lqihulwd
gdo vxffhvvr vrfldoh gl xq lqglylgxr1 Wdoh prghoor jhqhud htxloleul pxowlsol
frq dvshwwdwlyh dxwr0uhdol}}dqwhvl h shuvlvwhq}d ghood glvxjxdjoldq}d1
Dqfkh qho qrvwur odyrur º vwdwd dgrwwdwd txhvwd lsrwhvl1 Vl º/ lqidwwl/
dvvxqwr fkh or vwdwxv vrfldoh glshqgh gd delolwª lqwhoohwwxdol qrq gluhwwdphqwh
rvvhuydelol/ oh txdol srvvrqr hvvhuh lqihulwh gdo wlwror gl vwxglr frqvhjxlwr1
Lq￿qh/ dofxql dxwrul d￿hupdqr fkh or vwdwxv ghulyd sulqflsdophqwh gdo0
o*dvvrfld}lrqh dg xq juxssr/ r frpxqlwª/ gh￿qlwd vxood edvh gl xqd fdudw0
whulvwlfd frpxqh +Edvx 4<;<,/ gl vrolwr/ lqglylgxdwd frq o*rffxsd}lrqh vyrowd
gdoo*lqglylgxr +Kduvdq| 4<99/ Zhlvv h Ihuvkwpdq 4<<6,1
Xq dowur whpd/ dpsldphqwh wudwwdwr lq ohwwhudwxud/ uljxdugd jol h￿hwwl
ghood grpdqgd gl vwdwxv vxood fuhvflwd hfrqrplfd1 Wdoh whpd º vwdwr lql}ldo0
phqwh d￿iurqwdwr gd Kluvk +4<:9,/ lo txdoh vrvwhqhyd fkh/ gxudqwh or vyloxssr
hfrqrplfr/ od frpshwl}lrqh shu or vwdwxv id fuhvfhuh od grpdqgd gl ehql sr0
vl}lrqdol/ h flı frpsruwd xqr vsuhfr gl ulvruvh fkh/ d vxd yrowd/ olplwd od
fuhvflwd1
Sl￿ gl uhfhqwh wdoh whpd º vwdwr ulsuhvr qhoo*dpelwr gl prghool gryh od
fuhvflwd º hqgrjhqdphqwh vrvwhqxwd1 Froh/ Pdlodwk h Srvwohzdlwh +4<<5, du0
jrphqwdqr fkh od ulfhufd gl vwdwxv suhpld frpsruwdphqwl fkh dxphqwdqr lo
ulvsduplr h o*dffxpxod}lrqh gl ulffkh}}d h txlqgl dxphqwd od fuhvflwd1 Ixqn
+4<<9, dqdol}}d od uhod}lrqh wud lqqryd}lrqh h vwdwxv vrfldoh h glprvwud fkh/
vh o*lqqryd}lrqh uhqgh phqr fdul l ehql gl oxvvr/ od ulfhufd gl vwdwxv/ rwwhql0
5eloh wudplwh lo frqvxpr gl ehql srvl}lrqdol/ ulgxfh lo ulvsduplr h gxqtxh od
fuhvflwd1
Ihuvkwpdq/ Pxusk| h Zhlvv +4<<9, frqvlghudqr xq fdvr lqyhfh qho txdoh
or vwdwxv sxı ulgxuuh od fuhvflwd vh yl º glvwulex}lrqh lqhjxdoh ghood ulffkh}}d/
gdwr fkh lqglylgxl ulffkl/ pd srfr delol/ srvvrqr dffhghuh dooh rffxsd}lrql
*jurzwk0hqkdqflqj*/ vsld}}dqgrjol lqglylgxl sl￿ delol1 Lq￿qh/ Fruqhr h Mhdqqh
+4<<:, dqdol}}dqr xq fdvr lq fxl od ulfhufd gl vwdwxv/ lo txdoh glshqgh gdood
ulffkh}}d dffxpxodwd/ sxı frqgxuuh lo vlvwhpd yhuvr xq htxloleulr frq fuhvflwd
vryudrwwlpdoh1
Od uhod}lrqh wud od grpdqgd gl vwdwxv vrfldoh h od fuhvflwd frvwlwxlvfh
lo irfxv dqfkh gho qrvwur odyrur1 D gl￿huhq}d/ shuı/ ghl odyrul vx flwdwl/
qrl rwwhqldpr xq ulvxowdwr fkhhylghq}ld lo gxsolfh h frqwudvwdqwh h￿hwwr fkh
or vwdwxv vrfldoh kd vxo surfhvvr gl fuhvflwd1 Hvvr/ lqidwwl/ sxu vwlprodqgr
o*dffxpxod}lrqh gl fdslwdoh xpdqr/ ulgxfh od *fuhdwlylwª whfqrorjlfd* ghoo*h0
frqrpld +Prn|u 4<<3,/ uhqghqgr phqr frqyhqlhqwh o*dgr}lrqh gl whfqrorjlh
lqqrydwlyh1
Xq dowur ￿orqh gl ohwwhudwxud do txdoh º froohjdwr lo qrvwur odyrur º txhoor
fkh dqdol}}d od uhod}lrqh wud dffxpxod}lrqh gl fdslwdoh xpdqr h lqqryd}lrqh
whfqrorjlfd1 Dfhprjox +4<<9, dqdol}}d wdoh uhod}lrqh lq xq frqwhvwr gryh lo
phufdwr gho odyrur º fdudwwhul}}dwr gd dwwlylwª gl vhdufk frvwrvd h fdxvdolwª
ghood ixq}lrqh gl pdwfklqj1 Hjol glprvwud fkh lq wdoh frqwhvwr yl vrqr ulwruql
gl vfdod fuhvfhqwl h frpsohphqwdulhwª vwudwhjlfd wud o*lqyhvwlphqwr lq fdslwdoh
xpdqr h txhoor lq fdslwdoh ￿vlfr1 Vxood vwhvvd olqhd gl ulfhufd vl froorfd lo
odyrur gl Uhgglqj +4<<9,/ dqfkh lq hvvr/ lqidwwl/ od uhod}lrqh wud lqqryd}lrqh
h hgxfdwlrq wudh ruljlqh gdo ixq}lrqdphqwr gho phufdwr gho odyrur/ fdudwwhu0
l}}dwr gd mre0vhdufk h udqgrplflwª ghood ixq}lrqh gl pdwfklqj/ vror fkh/ qho
vxr fdvr/ o*dwwhq}lrqh º vsrvwdwd vxood uhod}lrqh wud lqyhvwlphqwr lq ulfhufd h
vyloxssr h dffxpxod}lrqh gl fdslwdoh xpdqr ghl odyrudwrul1
Lo suhvhqwh odyrur vduª rujdql}}dwr frph vhjxh1 Qhood vhfrqgd vh}lrqh
yhuuª suhvhqwdwr lo prghoor edvh/ phqwuh lq txhood vxffhvvlyd yhuudqqr lqgl0
ylgxdwh oh vrox}lrql g*htxloleulr1 Qhood txduwd vh}lrqh vduª gh￿qlwr lo wdvvr
gl fuhvflwd gl txhvwd hfrqrpld h yhuudqqr glvfxvvl l glyhuvl ydorul fkh hvvr
dvvxphuª d vhfrqgd ghoo*htxloleulr udjjlxqwr gdo vlvwhpd1 Lq￿qh/ od txlqwd
vh}lrqh frqwhuuª dofxqh euhyl frqvlghud}lrql ￿qdol1
65 Lo prghoor edvh
514 Ghvful}lrqh ghoo*dpelhqwh
Vl frqvlghul xq*hfrqrpld frvwlwxlwd gd jhqhud}lrql qrq vryudssrvwh/ lq rjql
jhqhud}lrqh yl º xq frqwlqxr gl odyrudwrul qrupdol}}dwr dg xqr hg xq frqwlqxr
gl lpsuhqglwrul dqfk*hvvr qrupdol}}dwr dg xqr1 Wxwwl jol djhqwl vrqr qhxwudol
gl iurqwh do ulvfklr h kdqqr xq wdvvr gl suhihuhq}d lqwhuwhpsrudoh xjxdoh d
}hur1 Od ylwd gl rjql jhqhud}lrqh gxud gxh shulrgl1 Qho sulpr shulrgr jol
lpsuhqglwrul ghflgrqr od whfqrorjld gd dgrwwduh/ phqwuh l odyrudwrul dffxpx0
odqr fdslwdoh xpdqr grsr dyhuqh vfhowr od wlsrorjld1 Qho vhfrqgr shulrgr vl
surgxfh h vl frqvxpd/ dood ￿qh gl hvvr jol djhqwl pxrlrqr h odvfldqr lo fdslwdoh
xpdqr dffxpxodwr/ r sduwh gl hvvr/ dood jhqhud}lrqh vxffhvvlyd1
Gdwd txhvwd vfdqvlrqh whpsrudoh/ qh vhjxh fkh oh ghflvlrql gl lqyhvwlphq0
wr/ ghl odyrudwrul h ghjol lpsuhqglwrul/ vrqr suhvh h{0dqwh vxood edvh ghl ulwruql
dwwhvl1
Xq*lpsruwdqwh dvvxq}lrqh d wdoh uljxdugr º fkh wdol ghflvlrql vrqr luuh0
yhuvlelol/ flrº xqd yrowd fkh jol lpsuhqglwrul kdqqr ghflvr qho sulpr shul0
rgr od whfqrorjld h l odyrudwrul o*dpprqwduh h od wlsrorjld gho fdslwdoh df0
fxpxodwr/ qrq srvvrqr prgl￿fduh od orur vfhowd qho vhfrqgr shulrgr1 Vror
qhood jhqhud}lrqh vxffhvvlyd hqwudpel l wlsl gl lqyhvwlphqwr srvvrqr hvvhuh
prgl￿fdwl1
Vl srvvrqr dffxpxoduh gxh glyhuvh wlsrorjlh gl fdslwdoh xpdqr1 Lo wlsr
,c fkh º xq fdslwdoh xpdqr sl￿ *wudgl}lrqdoh*/ qho vhqvr fkh º sl￿ dgdwwr d
whfqrorjlh pdwxuh/ rssxuh vl sxı dffxpxoduh fdslwdoh xpdqr gl wlsr 6/l o
txdoh º xq fdslwdoh xpdqr *qxryr*/ sl￿ dgdwwr d qxryh whfqrorjlh1
Lq￿qh vl dvvxph xq phufdwr ghl fdslwdol shuihwwdphqwh frpshwlwlyr frq xq
wdvvr gl lqwhuhvvh xjxdoh do wdvvr gl suhihuhq}d lqwhuwhpsrudoh srvwr xjxdoh
d }hur1
51414 Dftxlvl}lrqh ghoor vwdwxv vrfldoh
Vhjxhqgr Ehuqkhlp +4<<7, h Slnhww| +4<<;,/ lq txhvwr odyrur vl dgrwwd o*lsrwh0
vl fkh or vwdwxv vrfldoh glshqgh gd fdudwwhulvwlfkh lqglylgxdol txdol o*lqwhooljhq0
}d/ oh delolwª odyrudwlyh/ h/ sl￿ lq jhqhudoh/ oh fdsdflwª lqwhoohwwxdol1 Wdol fdudw0
whulvwlfkh/ sxu qrq hvvhqgr gluhwwdphqwh rvvhuydelol/ vl srvvrqr ghvxphuh
gdoo*lvwux}lrqh srvvhgxwd +Vshqfh 4<:7,1 O*dftxlvl}lrqh gl fdslwdoh xpdqr gd
7sduwh gl xq lqglylgxr vhjqdod lo srvvhvvr gl wdol fdudwwhulvwlfkh h jol jdudqwlvfh
xq*hohydwd frqvlghud}lrqh h vwlpd vrfldoh1
Wxwwdyld/ d!qfkº lo fdslwdoh xpdqr vld xq vhjqdoh h!fdfh/ º qhfhvvdulr
fkh lo vxr srvvhvvr vld ulfrqrvfleloh gd wxwwl/ ghyh hvvhuh flrº srvvleloh ul0
frqrvfhuh idflophqwh vh wdoh dftxlvl}lrqh º dyyhqxwd/ fkh viru}r kd lpsolfd0
wr/ hff11 Vror lq wdo fdvr o*dftxlvl}lrqh gl fdslwdoh xpdqr sxı hvvhuh xvdwd
frph ulyhodwruh ghooh uhdol fdudwwhulvwlfkh gl xq lqglylgxr/ dowulphqwl hvvd suh0
vhqwhuheeh jol vwhvvl sureohpl srvwl gdooh yduldelol od fxl suhvhq}d gryuheeh
vhjqdoduh1
Xq prgr vrolwdphqwh dgrwwdwr shu ulvroyhuh wdoh sureohpd º txhoor gl
ulodvflduh dood ￿qh gho shufruvr irupdwlyr xq dwwhvwdwr fkh fhuwl￿fkl o*dftxl0
vl}lrqh ghoo*hgxfd}lrqh1 L glsorpl/ oh odxuhh/ oh vshfldol}}d}lrql/ hff11 vrqr xq
hvhpslr gl flı1
Wxwwdyld dl ￿ql ghood ydoxwd}lrqh vrfldoh/ lo vhpsolfh ulodvflr gho wlwror gl
vwxglr qrq º vx!flhqwh1 D!qfkº txhvwr srvvd jdudqwluh xq fhuwr suhvwljlr
vrfldoh d fkl or dftxlvlvfh/ º qhfhvvdulr fkh lo wlwror vld/ rowuh fkh irupdophqwh
yhul￿fdeloh gd fkl º gluhwwdphqwh lqwhuhvvdwr/ dqfkh vx!flhqwhphqwh gl￿xvr
h frqrvflxwr lq prgr fkh vld qrwr o*lpshjqr h oh delolwª fkh qrupdophqwh
vl ulfklhgrqr shu rwwhqhuor1 Lq dowul whuplql/ hvvr ghyh dyhuh dqfkh xq ￿ul0
frqrvflphqwr vrfldoh￿/ fkh vl kd txdqgr º odujdphqwh frqglylvd o*rslqlrqh
vhfrqgd od txdoh wdoh wlwror gl vwxglr vld frqvhjxleloh vror ￿dyhqgr hohydwh
delolwª￿1
D!qfkº vl frvwuxlvfd xq ￿ulfrqrvflphqwr vrfldoh￿ ghl wlwrol gl vwxglr/ ghyh
wudvfruuhuh lo whpsr qhfhvvdulr shufkº od froohwwlylwª udffrojd vx!flhqwl lqiru0
pd}lrql flufd or viru}r h oh delolwª ulfkhvwh/ lo wlsr gl hgxfd}lrqh dftxlvlwd/ hff1
Lq dowul whuplql º qhfhvvdulr fkh o*hfrqrpld lqfoxgd qho vxr ￿fdslwdoh lqiru0
pdwlyr￿ +Dfhprjox h ]lolerwwl 4<<:/ Mrqhv h Qhzpdq 4<<8, wdol frqrvfhq}h1
Vror vh flı dyylhqh/ lo wlwror gl vwxglr srwuª vyrojhuh od ixq}lrqh gl vhjqdoh
ghooh fdsdflwª lqglylgxdol1
Lo uxror gho ￿fdslwdoh lqirupdwlyr￿ qho fruvr ghoor vyloxssr hfrqrplfr º
vwdwr hylghq}ldwr gd glyhuvl dxwrul +Dfhprjox h ]lolerwwl 4<<:/ Mrqhv h Qhz0
pdq 4<<8/ Qruwk 4<<3/ Sroodug 4<98,/ o*lghd º fkh shu vyrojhuh prowh dwwlylwª/5
o*hfrqrpld kd elvrjqr gl udffrjolhuh lqirupd}lrql/ lq prgr fkh hvvd srvvd
vyloxssduh xqr ￿vwdqgdug￿ gd xvduh frph ulihulphqwr +Dfhprjox h ]lolerwwl
5Dg hvhpslr/ od ulfhufd gl odyrur +Mrqhv h Qhzpdq 4<<8,/ o*dwwlylwª gl pdqdjhphqw
+Sroodug 4<98,/ od fruuhvsrqvlrqh gl suhvwlwl +Juhhqzrrg h Mrydqrylf 4<<3,/ od vfhowd
rffxsd}lrqdoh +Edqhumhh h Qhzpdq 4<<6,/ hff11
84<<:,1 Wdoh ￿vwdqgdug￿ id sduwh gho fdslwdoh lqirupdwlyr ghoo*hfrqrpld h vl
irupd frq xq surfhvvr gl ohduqlqj fkh dyylhqh pdq pdqr fkh o*dwwlylwª vl
gl￿rqgh1
Txhvwr prgr gl ulvroyhuh lo sureohpd srvwr gdood pdqfdq}d gl lqiru0
pd}lrqh/ srqh shuı/ ghl sureohpl qho fdvr lq txhvwlrqh1
H* srvvleloh/ lqidwwl/ fkh vl ghwhuplql xqd gl￿huhq}d lq whuplql gl vwdwxv
vrfldoh wud shufruvl irupdwlyl / shu dowul dvshwwl htxlydohqwl/ d vhfrqgd vh gldqr
r phqr oxrjr doo*dftxlvl}lrqh gl wlwrol gl vwxglr ￿ulfrqrvflxwl vrfldophqwh￿61
Xq hvhpslr º od gl￿huhq}d gl suhvwljlr wud wlwrol gl vwxglr d vhfrqgd ghoo*lv0
wlwx}lrqh fkh ol kd ulodvfldwl= gl vrolwr ylhqh dwwulexlwr xq suhvwljlr vxshulruh
d fkl srvvlhgh xq wlwror frqvhjxlwr suhvvr xq*lvwlwx}lrqh qrwd h gl hohydwd
wudgl}lrqh1
Xq dowur hvhpslr º frvwlwxlwr gdooh qxryh wlsrorjlh gl fdslwdoh xpdqr1
Txdqgr qdvfrqr qxryl frusl gl frqrvfhq}d/ qrq º ghwwr fkh yhqjdqr vxelwr
lvwlwxlwl fruvl gl irupd}lrqh shu hvvl fkh vldqr lq judgr gl ulodvflduh wlwrol
gl vwxglr ulfrqrvflxwl vrfldophqwh h ohjdophqwh1 Lqrowuh/ txdqg*dqfkh flı
dyyhqjd/ qrq º ghwwr fkh wdol wlwrol vldqr vxelwr frqvlghudwl htxlydohqwl d
txhool ulodvfldwl gd dowul fruvl gl vwxglr jlª frqvrolgdwl h gl sl￿ dqwlfd wudgl}lrqh
vfrodvwlfd hg dffdghplfd1
Lq wdoh odyrur deeldpr frqvlghudwr sursulr txhvwd hyhqwxdolwª/ srlfkº vl º
frqvlghudwr lo fdvr lq fxl yl º xq qxryr wlsr gl fdslwdoh xpdqr/ vshfl￿fr ghood
qxryd whfqrorjld/ shu lo txdoh qrq º vwdwr dqfrud hoderudwr xqr vwdqgdug gl
￿ulfrqrvflphqwr vrfldoh￿/ ulihuhqgrvl do txdoh º srvvleloh vwdeloluh txdol vrqr
oh delolwª fkh lq phgld xq lqglylgxr ghyh srvvhghuh shu dftxlvluor71
Od frqvhjxhq}d º fkh qrq ylhqh dwwulexlwr d fkl dftxlvlvfh wdoh fdslwdoh
xpdqr xq dowr suhvwljlr vrfldoh1
51415 Dffxpxod}lrqh gl fdslwdoh xpdqr h whfqrorjld gl surgx}lrqh
6Lo idwwr fkh xq shufruvr irupdwlyr suhyhgd r phqr od srvvlelolwª gl frqvhjxluh xq wlwror
gl vwxglr ulfrqrvflxwr ohjdophqwh h vrfldophqwh/ gª oxrjr d ulvxowdwl lq whuplql gl lppdjlqh
h gl suhvwljlr vrfldoh frpsohwdphqwh glyhuvl1 Vl shqvl/ dg hvhpslr/ dood gl￿huhq}d lq whuplql
gl vwdwxv wud od frqrvfhq}d dftxlvlwd suhvvr xq duwljldqr shu lpsduduh xq ￿phvwlhuh￿/ h
txhood fkh vl dftxlvlvfh/ pdjdul frq phqr dqql/ qhjol lvwlwxwl vfrodvwlfl1
7Txdqgr f*º xq*lqqryd}lrqh/ lqidwwl/ lo ￿fdslwdoh lqirupdwlyr￿ glyhqwd lq sduwh revrohwr/
gdwr fkh o*hfrqrpld qrq kd dqfrud hoderudwr xqr ￿vwdqgdug￿ shu o*lqqryd}lrqh dwwxdwd
+Mrqhv h Qhzpdq 4<<8,1
9Od ixq}lrqh gl dffxpxod}lrqh gl hqwudpel l wlsl gl fdslwdoh xpdqr º od
vhjxhqwh=
￿￿c￿c￿c| ’E ￿n,￿c￿c￿3￿c|￿E￿￿ B￿M|3￿ frq ￿ ’ ,c6 +4,
gryh o*lqglfh l lqglfd l odyrudwrul/ ￿ lo wlsr gl fdslwdoh xpdqr/ ￿ lo shulrgr/
w od jhqhud}lrqh/ o￿c￿c￿3￿c| º lo whpsr vshvr shu dftxlvluh lo fdslwdoh xpdqr gl





￿ ￿￿c￿c|3￿_￿_￿￿ Flı vljql￿fd fkh hqwudpeh oh wlsrorjlh gl fdslwdoh
xpdqr frqwulexlvfrqr/ lqglvwlqwdphqwh/ d gh￿qluh od frqrvfhq}d djjuhjdwd gl
xqd jhqhud}lrqh1
B º xq sdudphwur fkh lqglfd od shuglwd fkh vxelvfh od frqrvfhq}d djjuhjdwd
qho sdvvdjjlr gd xqd jhqhud}lrqh doo*dowud1
O*htxd}lrqh +4, lqglfd fkh jol lqglylgxl vrqr grwdwl gdood qdvflwd gho fds0
lwdoh xpdqr ghood jhqhud}lrqh suhfhghqwh h fkh qh srvvrqr ydulduh lo olyhoor
ghglfdqgr od sulpd sduwh ghood orur ylwd doo*dssuhqglphqwr1 Sl￿ lq sduwlfr0
oduh/ vl kd fkh wxwwd od frqrvfhq}d djjuhjdwd +od txdoh frpsuhqgh hqwudpel l
wlsl gl fdslwdoh xpdqr hvlvwhqwl qhoo*hfrqrpld,/ sxı hvvhuh xwlol}}dwd shu sur0
gxuuh xqd wlsrorjld vshfl￿fd gl fdslwdoh xpdqr1 Flı º idflophqwh lqwxleloh
vh vl shqvd d frph gl idwwr dyylhqh o*lvwux}lrqh vfrodvwlfd1 Qho fruvr gl xq
shulrgr irupdwlyr/ yhqjrqr iruqlwl glyhuvl wlsl gl frqrvfhq}d/ dqfkh gho wxwwr
glyhuvl gd txhood shu od txdoh vl vhjxh lo fruvr gl vwxglr1 Dg hvhpslr/ shu
irupduh xq jlxulvwd vrqr qhfhvvdulh vld frqrvfhq}h jlxulglfkh/ fkh frqrvfhq}h
gl dowur wlsr frph ￿orvr￿fkh/ vwrulfkh/ olqjxlvwlfkh/ hff111
Xq*dowud dvvxq}lrqh lpsolflwd qhoo*htxd}lrqh +4, º fkh yl vld xq h￿hwwr gl
vslooryhu lqwhuwhpsrudoh frqqhvvr doo*dffxpxod}lrqh gl fdslwdoh xpdqr +Jdoru
h Wvlggrq 4<<:/ Jdoru h ]hlud 4<<6/ Oxfdv 4<;;,/ srlfkº vl vwd dvvxphqgr
fkh lo fdslwdoh xpdqr vl wudvphwwh gl jhqhud}lrqh lq jhqhud}lrqh/ phqr xqd
sduwh glyhqwdwd revrohwd1
Od surgx}lrqh ghoo*xqlfr ehqh gl frqvxpr/ lo fxl suh}}r º dvvxqwr frph
qxphudulr/ dyylhqh lqyhfh lq lpsuhvh irupdwh gd xq odyrudwruh h gd xq lp0
suhqglwruh/ lo txdoh sxı vfhjolhuh wud gxh wlsl gl whfqrorjlh= od D, fkh º xq
whfqrorjld lqihulruh/ h od D6 fkh º xqd whfqrorjld lqqrydwlyd gryh hqwudpel l
wlsl gl fdslwdoh xpdqr vrqr sl￿ surgxwwlyl1
Od ixq}lrqh gl surgx}lrqh º gdwd gd=
+￿c￿c￿c￿c| ’ ￿￿kE￿c￿￿￿￿c￿c￿c| frq ￿ ’ ,c6 +5,
:Frqgl}lrqh 141 D,@ 4hD 6@
￿
k￿ / gryh ￿: 4h3 ￿k￿ ￿ ￿￿
Frqgl}lrqh1 51 kE￿c￿￿@4 vh m@￿/ kE￿c￿￿’k￿ vh ￿ 9’ ￿￿
Od ixq}lrqh gl surgx}lrqh +5, º olqhduh h suhvhqwd uhqglphqwl frvwdqwl gl
vfdod ulvshwwr doo*xqlfr idwwruh surgxwwlyr dffxpxodeloh= lo fdslwdoh xpdqr
srvvhgxwr gdo odyrudwruh1 O*lsrwhvl gl frvwdq}d ghl uhqglphqwl gl vfdod/
lqvlhph doo*h￿hwwr gl vslooryhu lqwhujhqhud}lrqdoh/ fl frqvhqwh gl rwwhqhuh
fuhvflwd hqgrjhqdphqwh vrvwhqxwd1
O hf r q g l } l r q l4h5lqglfdqr fkh od whfqrorjld 6 º sl￿ surgxwwlyd ghood
whfqrorjld , frq hqwudpel l wlsl gl fdslwdoh xpdqr/ wxwwdyld lo jxdgdjqr gl
surgxwwlylwª ghulydqwh gdoo*dgr}lrqh ghood whfqrorjld lqqrydwlyd º pdjjlruh
vh vl xwlol}}d lo fdslwdoh xpdqr gl wlsr 6/ hvvhqgr txhvwr sl￿ vshfl￿fr ghood
qxryd whfqrorjld1
51416 Lo phufdwr gho odyrur
Lo phufdwr gho odyrur º fdudwwhul}}dwr gdood suhvhq}d gl frvwl gl vhdufk +Slv0
vdulghv 4<<3,1 Vl dvvxph flrº fkh o*dwwlylwª gl ulfhufd frqgrwwd gdo odyrudwruh
h gdoo*lpsuhqglwruh º frvwrvd h fkh wdol frvwl vldqr dowl1
Vl dvvxph lqrowuh fkh l odyrudwrul h oh lpsuhvh vl lqfrqwudqr xqr d xqr vxo
phufdwr gho odyrur lq prgr wdoh fkh qhvvxq odyrudwruh ulpdqh glvrffxsdwr1
Od ixq}lrqh gl pdwfklqj º dqrqlpd h fdvxdoh +Dfhprjox 4<<9, h suhvhqwd
uhqglphqwl gl vfdod frvwdqwl +Gldprqg 4<;5 h Slvvdulghv 4<<3,1
Od fdvxdolwª ghood ixq}lrqh gl pdwfklqj lpsolfd fkh fldvfxq odyrudwruh
kd xjxdoh suredelolwª gl wuryduh xq*lpsuhqglwruh txdoxqtxh vld lo olyhoor h od
wlsrorjld gl fdslwdoh xpdqr srvvhgxwr/ frv￿ frph fldvfxq lpsuhqglwruh kd
xjxdoh suredelolwª gl lqfrqwuduh xqr txdovldvl ghl odyrudwrul/ txdoxqtxh vld
od whfqrorjld gd oxl vfhowd1
Xq*lpsruwdqwh lpsolfd}lrqh ghoo*dvvxq}lrqh gl dwwlylwª gl ulfhufd frvwrvd
º fkh lo vdodulr qrq º sl￿ ghwhuplqdwr gdood surgxwwlylwª pdujlqdoh/ frv￿
frph vduheeh lq xq phufdwr gho odyrur shuihwwdphqwh frpshwlwlyr +Slvvdulghv
4<<3,1 Flı dffdgh shufkº/ hvvhqgr frvwrvr doorqwdqduvl gd xq pdwfk/ xqd yro0
wd fkh txhvwr vl º irupdwr/ vl fuhd xqd vruwd gl prqrsrolr elodwhudoh fkh gª
oxrjr dg xq vxusoxv fkh oh gxh sduwl vl vxgglylgrqr wudplwh xqd frqwudw0
wd}lrqh elodwhudoh/ lo fxl ulvxowdwr glshqgh gdood iru}d frqwudwwxdoh ghooh gxh
sduwl +Dfhprjox 4<<9,1
Lq wdo prgr/ gdwd dqfkh o*dvvxq}lrqh gd qrl idwwd gl luuhyhuvlelolwª ghjol
lqyhvwlphqwl/ yl º lq txhvwr prghoor xqd vruwd vshfl￿flwª ghjol lqyhvwlphqwl/
;r vlwxd}lrqh gl krog0xs/ qhood txdoh vrqr lqwudssrodwl vld jol lpsuhqglwrul fkh
l odyrudwrul1 Lqrowuh o*dvvxq}lrqh gl dqrqrplwª gho phufdwr/ lpshglvfh fkh vl
srvvdqr irupduh frqwudwwl h{0dqwh wud odyrudwrul h lpsuhqglwrul fkh srvvdqr
ulgxuuh o*lqh!flhq}d ghulydqwh gdood vshfl￿flwª ghjol lqyhvwlphqwl +Dfhprjox
4<<9/ Fdedoohur h Kdpprxu 4<<9,1
Vhjxhqgr Dfhprjox +4<<9, qrl lsrwl}}huhpr fkh od frqwudwwd}lrqh gld
oxrjr dood vhjxhqwh uhjrod gl ￿vvd}lrqh gho vdodulr=
￿￿c￿c￿c￿c| ’ q+￿c￿c￿c￿c| +6,
Gryh q º xq sdudphwur fkh lqglfd lo srwhuh frqwudwwxdoh ghl odyrud0
wrul/ dvvxqwr frph hvrjhqdphqwh gdwr/ h od surgx}lrqh ghood vlqjrod lpsuhvd
E+￿c￿c￿c￿c|￿ º lo vxusoxv wrwdoh gd glylghuh wud odyrudwruh h lpsuhqglwruh1 Gl
frqvhjxhq}d lo ulfdyr wrwdoh ghoo*lpsuhqglwruh vduª gdwr gd=
o￿c￿c￿c￿c| ’E ￿￿ q￿+￿c￿c￿c￿c| +7,
O*dvvxq}lrqh ghood udqgrplflwª ghood ixq}lrqh gl pdwfklqj kd dqfk*hv0
vd xq*lpsruwdqwh frqvhjxhq}d vxo ixq}lrqdphqwr gho phufdwr gho odyrur/ lo
vdodulr lqidwwl qrq º qrwr h{0dqwh srlfkº l odyrudwrul qrq vdqqr lq dqwlflsr
txdoh lpsuhvd lqfrqwuhudqqr vxo phufdwr1 Gl frqvhjxhq}d suhqghudqqr oh
orur ghflvlrql gl lqyhvwlphqwr vxood edvh gl xq vdodulr dwwhvr fkh glshqghuª
gdoo*lqwhud glvwulex}lrqh gl D￿ vxood srsrod}lrqh ghooh lpsuhvh1 Vlplophqwh
dffdgh shu jol lpsuhqglwrul/ vfhjolhudqqr od whfqrorjld vxood edvh ghl ulwruql
dwwhvl/ l txdol glshqghudqqr gdoo*lqwhud glvwulex}lrqh gl k￿c￿c| vxood srsrod}lrqh
ghl odyrudwrul1
Vh lqglfkldpr frq b h E￿ ￿ b￿/ oh suredelolwª fkh l odyrudwrul dvvhjqdqr
h{0dqwh/ ulvshwwlydphqwh/ dood vfhowd ghood whfqrorjld 6 h ghood whfqrorjld , gd
sduwh ghjol lpsuhqglwrul/ vl kd fkh lo ydoruh dwwhvr gho vdodulr º gdwr gd=
‘￿c￿c￿c￿c| ’ bq+￿c￿c6c￿| nE ￿￿ b￿q+￿c￿c,c￿c| +8,
Phqwuh/ lqglfdqgr frq w h E￿ ￿ w￿ oh suredelolwª dvvhjqdwh gdjol lpsuhq0
glwrul doo*hyhqwr fkh lo odyrudwruh vfhojd/ ulvshwwlydphqwh/ lo fdslwdoh xpdqr
gl wlsr 6 r txhoor gl wlsr ,/ lo ulfdyr wrwdoh dwwhvr vduª gdwr gd=
-￿c￿c￿c￿c| ’ w E￿ ￿ q￿+￿c6c￿c￿c| nE ￿￿ w￿E￿￿ q￿+￿c,c￿c￿c| +9,
<515 L odyrudwrul
Lo odyrudwruh ghflgh lo wlsr h o*dpprqwduh gl fdslwdoh xpdqr gd dffxpxoduh
frqiurqwdqgr l gxh olyhool gl xwlolwª lqgluhwwd rwwhqxwl pdvvlpl}}dqgr/ vrwwr lo
ylqfror gl elodqflr/ od vhjxhqwh ixq}lrqh gl xwlolwª lqwhuwhpsrudoh=






gryh f￿c￿c￿c| º lo frqvxpr ghoo*lqglylgxr ￿ frq fdslwdoh xpdqr gl wlsr ￿ h
dssduwhqhqwh dood jhqhud}lrqh w/ v￿ º or vwdwxv vrfldoh frqqhvvr doo*dftxlvl}lrqh
gho wlwror gl vwxglr fkh fhuwl￿fd lo srvvhvvr gho fdslwdoh gl wlsr ￿/ ,￿c￿c￿3￿c| ºl o
whpsr ghglfdwr qho shulrgr ￿ ￿ ￿ doo*dssuhqglphqwr gho fdslwdoh xpdqr gl
wlsr ￿ hg lq￿qh M|3￿ º lo fdslwdoh xpdqr djjuhjdwr huhglwdwr gdood jhqhud}lrqh
suhfhghqwh1
O*lqwhusuhwd}lrqh gd gduh dood ixq}lrqh gl xwlolwª º fkh o*lqglylgxr º qhx0
wudoh ulvshwwr do ulvfklr/ kd xqd xwlolwª fuhvfhqwh do fuhvfhuh gho frqvxpr h gh0
fuhvfhqwh ulvshwwr do whpsr ghglfdwr door vwxglr/ gryh od *shqrvlwª* gl txhvwr
dxphqwd doo*dxphqwduh gho olyhoor gl fdslwdoh xpdqr dffxpxodwr gdood suhfh0
ghqwh jhqhud}lrqh1Wdoh lsrwhvl º jlxvwl￿fdwd gdood frqvlghud}lrqh fkh or viru}r
qhfhvvdulr shu dftxlvluh xq gdwr dpprqwduh gl fdslwdoh xpdqr dxphqwd do0
o*dxphqwduh gho olyhoor gl frqrvfhq}d jlª udjjlxqwr81 Lq￿qh ￿ º xq sdudphwur
gl jxvwr fkh plvxud od glvxwlolwª ghulydqwh gdoor vwxglr1 Gdwd txhvwd ixq}lrqh
gl xwlolwª vl kd fkh l odyrudwrul vrqr rprjhqhl/ shu fxl qho survhjxr frqwlq0
xhuhpr o*dqdolvl lq whuplql gl odyrudwruh udssuhvhqwdwlyr/ rphwwhqgr o*lqglfh
l91
Od ixq}lrqh gl xwlolwª lqglfd fkh jol lqglylgxl vrqr *vrfldo plqghg*/ qho
vhqvr fkh/ qho ydoxwduh l ehqh￿fl ghulydqwl gdo frqvxpr/ whqjrqr frqwr ghood
srvl}lrqh udjjlxqwd qhood jhudufkld vrfldoh1 Flı º frowr gdo idwwr fkh or vwdwxv
vrfldoh frpsduh gluhwwdphqwh qhood ixq}lrqh gl xwlolwª frph idwwruh prowl0
solfdwlyr gho frqvxpr hg lqglfd fkh o*xwlolwª gl txhvwr dxphqwd doo*dxphqwduh
ghoor vwdwxv +Srvwohzdlwh 4<<;,1 Txhvw*xowlpr/ frph jlª ghwwr/ glshqgh gdood
vfhowd hgxfdwlyd dwwxdwd/ gdwr fkh l gxh wlsl gl fdslwdoh xpdqr qrq gdqqr
oxrjr d vwhvvl olyhool gl vwdwxv1
8Lq h￿hwwl txhvwd dvvxq}lrqh kd dqfkh xqd prwlyd}lrqh whfqlfd/ srlfkº fl frqvhqwh gl
rwwhqhuh xq htxloleulr gl vwhdg| vwdwh1
9G*rud lq dydqwl dqfkh o*lqglfh ￿ qrq yhuuª lqglfdwr srlfkº/ hvvhqgr lo wdvvr gl suhihuhq}h
lqwhuwhpsrudoh xjxdoh d }hur/ hvvr qrq º ulohydqwh1
43Hvvhqgr or vwdwxv xqd judqgh}}d uhodwlyd/ +hvvr plvxud/ lqidwwl/ lo udqn
rffxsdwr gd xq lqglylgxr qhood vfdod vrfldoh,/ shu vhpsolflwª qrupdol}}huhpr
dg xqr or vwdwxv frqqhvvr dood vfhowd hgxfdwlyd lqihulruh1 Irupdophqwh vl dyuª
r, :r 6 ’￿ 1
Od ixq}lrqh gl xwlolwª/ gdwd o*dvvhq}d gl ulvsduplr/ yhuuª pdvvlpl}}dwd
vrwwr lo vhjxhqwh ylqfror gl elodqflr=
S￿c￿c| ’ ‘￿c￿| +;,
Lo odyrudwruh gryuª vfhjolhuh wud oh gxh wlsrorjlh gl fdslwdoh xpdqr sulpd
gl hqwuduh qho phufdwr gho odyrur qrq dyhqgr o*lqirupd}lrqh gl txdoh vduª o*lp0
suhqglwruh fkh lqfrqwuhuª/ h￿hwwxhuª wdoh vfhowd vxood edvh gho vdodulr dwwhvr





6 ￿ f +<,
vfhjolhuª od wlsrorjld , gl fdslwdoh xpdqr vh º yhul￿fdwd od frqgl}lrqh gl
fxl vrsud/ gryh LW
￿ º o*xwlolwª lqgluhwwd rwwhqleloh vh vl lqyhvwh qho fdslwdoh
xpdqr gl wlsr ￿ 1
Ulvroyhqgr l gxh sureohpl gl pdvvlpl}}d}lrqh od uhjrod gl ghflvlrqh gl0
yhqwd=































Lo vhjqr gl txhvwd hvsuhvvlrqh glshqgh gdood suredelolwª Eb￿ dvvhjqdwd gdl
odyrudwrul doo*hyhqwxdolwª gl lqfrqwuduh xq*lpsuhqglwruh fkh kd dgrwwdwr od
qxryd whfqrorjld1 Srlfkº jol lpsuhqglwrul vrqr dvvxqwl frph rphjhqhl/ vh
xqr dgrwwd od qxryd whfqrorjld/ doorud dqfkh jol dowul or idudqqr/ h ylfhyhuvd1
Gl frqvhjxhq}d b sxı dvvxphuh vror gxh ydorul 3 hg 4 1
44Shu b ’fo*hvsuhvvlrqh suhfhghqwh º vhpsuh srvlwlyd/ flı lpsolfd fkh lo
odyrudwruh vfhjolhuª gl dffxpxoduh od wlsrorjld , gl fdslwdoh xpdqr1

























od txdoh vduª pdjjlruh gl }hur vh r, ￿ ￿
k￿c lq txhvwr fdvr shu l odyrudwrul
vduª dqfrud rwwlpdoh od vfhowd gl ￿,1 Ylfhyhuvd/ vfhjolhudqqr ￿6￿
Sl￿ suhflvdphqwh l ulvxowdwl flufd lo frpsruwdphqwr gho odyrudwruh vrqr
uldvvxplelol qhood vhjxhqwh=
Sursrvlwlrq 4 d, Vh r, ￿ ￿
k￿ l odyrudwrul kdqqr xqd vwudwhjld grplqdqwh
fkh frqvlvwh qhood vfhowd ghood wlsrorjld o gl fdslwdoh xpdqr1 Od uhjrod g*lq0
yhvwlphqwr glshqghuª/ lqyhfh/ gdooh dvshwwdwlyh flufd od vfhowd whfqrorjlfd hi0
ihwwxdwd gdjol lpsuhqglwrul/ frq b ’f / od uhjrod g*lqyhvwlphqwr rwwlpdoh º=
,W
,c, ’ ir,qE￿ ￿B￿j
￿
￿ c phqwuh frq b ’￿ / hvvd º= ,W






e, Vh r, ￿ ￿
k￿c l odyrudwrul qrq kdqqr xqd vwudwhjld grplqdqwh h od orur
vfhowd glshqghuª gdooh dvshwwdwlyh flufd od whfqrorjld dgrwwdwd gdjol lpsuhq0
glwrul1 Vh b ’f / vfhjolhudqqr lo wlsr o/ frq od uhjrod g*lqyhvwlphqwr ,W
,c,c











Surri1 Yhgl lq dsshqglfh1
Txdqgr r, ￿ ￿
k￿c flrº txdqgr or vwdwxv vrfldoh ghulydqwh gdoo*dffxpx0
od}lrqh gho fdslwdoh , º pdjjlruh r xjxdoh gho uhflsurfr ghood shuglwd gl sur0
gxwwlylwª gho fdslwdoh xpdqr lq fdvr gl pdwfklqj ￿vedjoldwr￿/ or vwdwxv vr0
fldoh º iruwhphqwh ￿glvwruvlyr￿/ srlfk￿ id v￿ fkh l odyrudwrul vfhojdqr vhpsuh
lo fdslwdoh xpdqr phqr dgdwwr dood whfqrorjld sl￿ surgxwwlyd1
Wxwwdyld o*lqyhvwlphqwr rwwlpdoh vduª glyhuvr d vhfrqgd gho wlsr gl lps0
uhvh fkh hvvl suhyhgrqr gl lqfrqwuduh= pdjjlruh txdqgr vl dvshwwdqr fkh jol
lpsuhqglwrul dgrwwhudqqr od whfqrorjld vxshulruh 6c plqruh frq od whfqrorjld
,1
45Od sursrvl}lrqh 4 lqglfd fkh srvvrqr hphujhuh gxh glyhuvl frqwhvwl lvwl0
wx}lrqdol1 Xqr qho txdoh or vwdwxv vrfldoh ghwhuplqd vld lo wdvvr gl dffxpx0
od}lrqh gho fdslwdoh xpdqr fkh od wlsrorjld vfhowd/ hg xq dowur qho txdoh hvvr
qrq kd ulohydq}d/ h od yduldeloh ghwhuplqdqwh º od whfqrorjld1
516 Jol lpsuhqglwrul
Jol lpsuhqglwrul/ vxood edvh ghl sur￿wwl dwwhvl/ vfhojrqr h{0dqwh od whfqrorjld
gd dgrwwduh/ hvvl srvvrqr dgrwwduh od whfqrorjld ,/ rssxuh od whfqrorjld 6c
vdshqgr fkh/ vh lqfrqwuhudqqr xq odyrudwruh frq xqd txdol￿fd qrq vshfl￿fd
dood whfqrorjld dgrwwdwd/ gryudqqr vrssruwduh ghl frvwl gl wudlqlqj1 O*dwwlylwª
gl wudlqlqj vyrowd doo*lqwhuqr ghoo*lpsuhvd ylhqh h￿hwwxdwd shu prgl￿fduh od
frqrvfhq}d gho odyrudwruh h uhqghuod dgdwwd dood whfqrorjld xwlol}}dwd1 Vl
wudwwd gxqtxh gl xq*dwwlylwª irupdwlyd yrowd dg dftxlvluh xq fdslwdoh xpdqr
vshfl￿fr/ flı lpsolfd fkh l frvwl gl wudlqlqj vrqr d fdulfr ghoo*lpsuhqglwruh
+Ehfnhu 4<97,1
O*dpprqwduh wrwdoh ghl frvwl gl wudlqlqj glshqghudqqr gdoo*dpprqwduh gl
fdslwdoh xpdqr srvvhgxwr gdo odyrudwruh/ phqwuh l frvwl phgl vrqr dvvxqwl
frvwdqwl1
Irupdophqwh od ixq}lrqh gl frvwr vduª=
￿ ’ SE￿c￿￿￿￿ >f r q SE￿c￿￿’Sf vh ￿ 9’ ￿ h SE￿c￿￿’f vh ￿ ’ ￿
gryh Sf : f
Vh jol lpsuhqglwrul dvvhjqdqr h{0dqwh/ od suredelolwª w doo*hyhqwxdolwª fkh
lo odyrudwruh vfhojd od wlsrorjld o gl fdslwdoh xpdqr hg +40w￿ dood suredelolwª
ghood vfhowd gl ￿6/ gdwh oh lsrwhvl flufd l frvwl gl dgr}lrqh/ vl dyudqqr l vhjxhqwl
sur￿wwl dwwhvl=
￿￿c,c| ’ wE￿ ￿q￿￿,￿,c,c| nE ￿￿ w￿E￿￿ q￿￿,k￿￿6c,c| ￿E￿ ￿ w￿Sf￿6c,c| +45,
￿￿c6c| ’ wE￿ ￿ q￿￿6k￿￿,c6c| nE ￿￿ w￿E￿￿ q￿￿6￿6c6c| ￿ wSf￿,c6c| +46,
Gryh od +45, vrqr l sur￿wwl dwwhvl rwwhqlelol frq od whfqrorjld , ho d+ 4 6 ,l
sur￿wwl dwwhvl frq od whfqrorjld 61
46O*lpsuhqglwruh vfhjolhuª gl dgrwwduh o*xqd r o*dowud whfqrorjld d vhfrqgd gl
txdoh dvvlfxud sur￿wwl dwwhvl pdjjlrul/ gl frqvhjxhq}d od uhjrod gl ghflvlrqh
vduª=
￿￿c,c| ￿ ￿￿c6c| ￿ f +47,
qho fdvr lq fxl o*hvsuhvvlrqh suhfhghqwh dvvxpd xq ydoruh srvlwlyr o*lp0
suhqglwruh vfhjolhuª od whfqrorjld ,1
Lo vhjqr ghood +47, glshqgh gdo ydoruh gl w/ lo txdoh/ gdwd o*dvvxq}lrqh gl
rprjhqhlwª ghl odyrudwrul/ sxı dvvxphuh vror l ydorul 3 hg 41
6 Htxloleulr Jhqhudoh frq dvshwwdwlyh ud}lrq0
dol
Lq txhvwd vh}lrqh fhufkhuhpr o*htxloleulr gl Qdvk vlpphwulfr d vwudwhjlh sxuh
dvvxphqgr fkh jol djhqwl deeldqr dvshwwdwlyh ud}lrqdol/ qho vhqvr fkh hvvl
dqwlflsdqr fruuhwwdphqwh flı fkh iduª o*dowur odwr gho phufdwr1
D wdo ￿qh glvwlqjxhuhpr wud oh gxh vlwxd}lrql lqglylgxdwh gdood sursr0
vl}lrqh 4= d, txhood qhood txdoh lo odyrudwruh vfhjolh vhpsuh od wlsrorjld , gl
fdslwdoh xpdqr/ txdoxqtxh vld od whfqrorjld vfhowd gdoo*lpsuhvd/ e, txhood
qhood txdoh od vfhowd gho odyrudwruh glshqgh gd txdoh vldqr oh dvshwwdwlyh flufd
od vfhowd whfqrorjlfd ghjol lpsuhqglwrul1
614 Fdvr frq vwdwxv vrfldoh ￿glvwruvlyr￿ +ro ￿ 4
￿4￿
Txdqgr or vwdwxv vrfldoh ghulydqwh gdood wlsrorjld gl fdslwdoh xpdqr , º vx!0
flhqwhphqwh hohydwr/ l odyrudwrul kdqqr txdoh vwudwhjld grplqdqwh o*dffxpx0
od}lrqh gl ￿,1
Lq txhvwr fdvr vl kd od vhjxhqwh=
Sursrvlwlrq 5 d, Vh r, ￿
￿
k￿ h Sf ￿ E￿ ￿ ￿￿E￿ ￿ q￿/ doorud hvlvwh xq xqlfr
htxloleulr gl Qdvk vlpphwulfr d vwudwhjld sxud gryh l odyrudwrul vfhojrqr ￿,
frq od uhjrod gl dffxpxod}lrqh ,W
,c, / h oh lpsuhvh dgrwwdqr od whfqrorjld o1
e, Vh r, ￿ ￿
k￿ h Sf ￿ E￿ ￿ ￿￿E￿ ￿ q￿ / doorud hvlvwh xq xqlfr htxloleulr gl
Qdvk vlpphwulfr d vwudwhjld sxud/ +htxloleulr frq ￿plvpdwfk￿, gryh l odyr0
udwrul vfhojrqr ￿,/ hg lqyhvwrqr ,W
,c6/f r q,W
,c6 :, W
,c,c h oh lpsuhvh dgrwwdqr od
whfqrorjld p/ vrvwhqhqgr frvwl gl irupd}lrqh lqwhuql1
47Surri1 d, Vxssrqldpr fkh fl vld xqd vlwxd}lrqh g*htxloleulr qho txdoh
wxwwh oh lpsuhvh dgrwwdqr od whfqrorjld ,/ flı vljql￿fd fkh l odyrudwrul/ dqwlfl0
sdqgr fruuhwwdphqwh wdoh vfhowd/ r￿urqr fdslwdoh xpdqr gl wlsr , h dgrwwdqr od
uhjrod g*lqyhvwlphqwr/ rwwlpdoh lq wdoh fdvr/ gdwd gd= ,W
,c, ’ ir,E￿ ￿ B￿qj
￿
￿ c+yhgl
sursrvl}lrqh 4,1 Dqdol}}ldpr rud vh º frqyhqlhqwh shu xqd vlqjrod lpsuhvd
doorqwdqduvl gd txhvwr htxloleulr1 Flı dffdgh vh dvvxph ydorul qhjdwlyl od
gl￿huhq}d wud l sur￿wwl rwwhqlelol frq o*dgr}lrqh ghood whfqrorjld , h l sur￿wl
rwwhqlelol frq od whfqrorjld 6/ txdqgr wxwwh oh dowuh lpsuhvh vwdqqr dgrwwdqgr
od whfqrorjld ,￿ Irupdophqwh txdqgr +￿,c,￿￿,c6￿ ￿ f1 Wdoh hsuhvvlrqh dvvxph
ydorul qhjdwlyl vh Sf ￿ E￿ ￿ ￿￿E￿ ￿ q￿1 Shu wdol ydorul ghl sdudphwul/ txlq0
gl/ dg xq vlqjror lpsuhqglwruh frqyhuuª doorqwdqduvl gd txhvwr htxloleulr hg
dgrwwduh od whfqrorjld 61 Lqrowuh/ gdwd o*lsrwhvl gl rprjhqhlwª ghjol lpsuhq0
glwrul/ vh wdoh vwudwhjld º rwwlpdoh shu xqr/ or vduª shu wxwwl1 Gl frqvhjxhq}d/
od srvl}lrqh lql}ldoh qrq sxı hvvhuh xq htxloleulr shu txhvwd hfrqrpld/ od
txdoh udjjlxqjhuª xq qxryr htxloleulr qho txdoh jol lpsuhqglwrul dgrwwdqr od
whfqrorjld 6 h l odyrudwrul r￿uludqqr fdslwdoh xpdqr gl wlsr ,/ vhjxhqgr od
uhjrod gl lqyhvwlphqwr gdwd gd= ,W
,c6 ’ ir,￿E￿ ￿ B￿qj
￿
￿ +yhgl sursrvl}lrqh 4,1
e, Ylfhyhuvd vh Sf ￿ E￿ ￿ ￿￿E￿ ￿ q￿ xq vlqjror lpsuhglwruh wuryhuª rwwl0
pdoh qrq doorqwdqduvl gd txhvwr htxloleulr hg dgrwwhuª od whfqrorjld ,1G l
qxryr/ vh flı º ydolgr shu xqr or vduª shu wxwwl/ txlqgl od srvl}lrqh lq0
l}ldoh lq fxl jol lpsuhqglwrul dgrwwdqr , h l odyrudwrul vfhojrqr ￿,c lqyhvwhqgr
,W
,c, ’ ir,E￿ ￿ B￿qj
￿
￿ c vduª xqd srvl}lrqh gl htxloleulr shu lo vlvwhpd1
Qho fdvr dsshqd dqdol}}dwr vrqr gxqtxh srvvlelol gxh htxloleul/ xqr ￿edv0
vr￿ gryh oh lpsuhvh xwlol}}dqr xqd whfqrorjld lqihulruh h l odyrudwrul dffx0
pxodqr ￿,> hg xq htxloleulr frq plvpdwfk/ gryh jol lpsuhqglwrul dgrwwdqr od
whfqrorjld vxshulruh/ vrssruwdqgr ghl frvwl gl irupd}lrqh gdwr fkh l odyrudwrul
dffxpxodqr lo fdslwdoh xpdqr phqr dgdwwr dg hvvd1
615 Fdvr frq vwdwxv vrfldoh qrq ￿glvwruvlyr￿ +ro ￿ 4
￿4￿
Lq txhvwr fdvr l odyrudwrul qrq kdqqr xqd vwudwhjld grplqdqwh/ vfhjolhudqqr
o*xqr r o*dowur wlsr gl fdslwdoh xpdqr d vhfrqgd gl txdol vrqr oh dvshwwdwlyh
flufd od vfhowd whfqrorjlfd ghjol lpsuhqglwrul1
L ulvxowdwl lq txhvwr fdvr vrqr uldvvxplelol qhood vhjxhqwh=
Sursrvlwlrq 6 d, Vh r, ￿
￿
k￿ h Sf ￿ E￿ ￿ ￿￿E￿ ￿ q￿ yl º prowhsolflwª gl
htxloleul1 Shu xqr vwhvvr ydoruh ghl sdudphwul/ d vhfrqgd ghooh dvshwwdwlyh
48ghl odyrudwrul/ vl sxı yhul￿fduh vld o*htxloleulr ￿edvvr￿/ dqdol}}dwr lq suhfh0
ghq}d/ fkh xq htxloleulr ￿dowr￿gryh jol lpsuhqglwrul dgrwwdqr od whfqrorjld










e, O*htxloleulr ￿edvvr￿ vl yhul￿fd vh l odyrudwrul vl dvshwwdqr fkh oh lp0
suhvh vfhojrqr od whfqrorjld ,/ phqwuh txhoor dowr vl yhul￿fd vh vl dvshwwdqr
o*dgr}lrqh ghood whfqrorjld 61
f, Vh r, ￿ ￿
k￿ h Sf ￿ E￿ ￿ ￿￿E￿ ￿ q￿c yl º xq xqlfr htxloleulr gl Qdvk
vlpphwulfr d vwudwhjld sxud= o*htxloleulr ￿dowr￿/ frq whfqrorjldphf d s l wdoh
xpdqr gl wlsr p h uhjrod gl lqyhvwlphqwr gdwd gd ,W
6c61
Surri1 d, h e, Vl frqvlghul lql}ldophqwh lo fdvr lq fxl l odyrudwrul vl dv0
shwwdqr fkh oh lpsuhvh vfhojdqr od whfqrorjld , 1 Lq wdo fdvr hvvl wuryhudqqr
frqyhqlhqwh vfhjolhuh od wlsrorjld , gl fdslwdoh xpdqr/ frq xq wdvvr gl lq0
yhvwlphqwr gdwr gd= ,W
,c, +yhgl sursrvl}lrqh 4,￿ Gdwd od vfhowd ghl odyrudwrul/
qhvvxq lpsuhqglwruh wuryhuª frqyhqlhqwh dgrwwduh od whfqrorjld 6/ gdwr fkh
shu SJ ￿ E￿ ￿ ￿￿E￿ ￿ q￿ / od uhjrod ghflvlrqdoh +￿,*, ￿ ￿6*,￿ dvvxph ydorul
srvlwlyl1
Ylfhyhuvd/ vh l odyrudwrul vl dvshwwdqr fkh oh lpsuhvh vfhojdqr od whfqror0
jld 6/ doorud hvvl dffxpxodqr ￿6 frq xq lqyhvwlphqwr rwwlpdoh gdwr gd=
,W
6c6￿ Gdwd wdoh vfhowd ghl odyrudwrul/ jol lpsuhqglwrul wuryhudqqr frqyhqlhqwh
dgrwwduh od whfqrorjld 6/ srlfkº qrq yl vdudqqr frvwl gl wudlqlqj h txlqgl od
uhjrod +￿,*6 ￿ ￿6*6, dvvxphuª ydorul qhjdwlyl1
f, Vh r, ￿
￿
k￿ h Sf ￿ E￿ ￿ ￿￿E￿ ￿ q￿c o*hvsuhvvlrqh +￿,*6 ￿ ￿6*6￿ dvvxph
vhpsuh ydorul qhjdwlyl/ txdoxqtxh vld lo fdslwdoh xpdqr dffxpxodwr gdl od0
yrudwrul/ txlqgl oh lpsuhvh kdqqr xqd vwudwhjld grplqdqwh fkh º txhood gl
dgrwwduh od whfqrorjld 61 Gdwr flı l odyrudwrul/ dqwlflsdqgr fruuhwwdphqwh lo
frpsruwdphqwr ghjol lpsuhqglwrul/ dffxpxohudqqr ￿6/ frq xq lqyhvwlphqwr
sdul d ,W
6c6
Lq txhvwr fdvr/ shu dofxql ydorul ghl sdudphwul yl vrqr htxloleul pxowl0
sol/ od srvvlelolwª fkh suhydojd xq htxloleulr slxwwrvwr fkh xq dowur/ glshqgh
gdooh dvshwwdwlyh ghl odyrudwrul/ oh txdol vl frq￿jxudqr frph dvshwwdwlyh dxwr0
uhdol}}dqwhvl1 Vh l odyrudwrul vl dvshwwdqr fkh jol lpsuhqglwrul lqyhvwdqr lq
whfqrorjlh dydq}dwh/ hvvl vrqr glvsrvwl dg dffxpxoduh lo fdslwdoh xpdqr sl￿
dgdwwr dg hvvh/ dqfkh d frvwr gl ulqxqflduh door vwdwxv vrfldoh/ h flı uhqgh
srvvleloh o*dgr}lrqh gl wdol whfqrorjlh/ qrq hvvhqgrfl od qhfhvvlwª gl dwwxduh
xqd irupd}lrqh lqwhuqd doo*lpsuhvd1
49Ylfhyhuvd/ vh l odyrudwrul vl dvshwwdqr fkh jol lpsuhqglwrul dgrwwlqr whf0
qrorjlh phqr dydq}dwh/ hvvl vfhjolhudqqr lo fdslwdoh xpdqr sl￿ wudgl}lrqdoh
fkh jdudqwlvfh orur xq pdjjlru ulfrqrvflphqwr vrfldoh/ uhqghqgr gl idwwr qrq
rwwlpdoh o*dgr}lrqh gl wdol whfqrorjlh1
Od prowhsolflwª ghjol htxloleul º fdxvdwd rowuh fkh gdood glvfrqwlqxlwª ghooh
vfhowh whfqrorjlfkh hg hgxfdwlyh/ gdood frpsohphqwdulhwª vwudwhjlfd wud oh
gxh iruph gl lqyhvwlphqwr/ gryxwd do ixq}lrqdphqwr gho phufdwr gho odyrur
+Dfhprjox 4<<9,1
7 Wdvvr gl fuhvflwd
Qhood vh}lrqh suhfhghqwh deeldpr ylvwr fkh d vhfrqgd ghl ydorul dvvxqwl gdl
sdudphwul vl srvvrqr dyhuh wuh srvvlelol htxloleul= xq htxloleulr ￿edvvr￿/ xqr
￿dowr￿ hg xqr frq ￿plvpdwfk￿1
Fdofroldpr rud shu rjqxqr gl txhvwl srvvlelol htxloleul lo wdvvr gl fuhvflwd
gho uhgglwr djjuhjdwr wud od qdvflwd gl gxh jhqhud}lrqlwhw . 4 /v xx qs h u l r g r
gl whpsr +￿c￿ n2 ￿ 1



















Vrvwlwxhqgr lo ydoruh fkh dvvxph o*rxwsxw djjuhjdwr qhl ydul htxloleul
wurydwl/ vl kd od vhjxhqwh=





















4:f, lq￿qh/ qhoo*htxloleulr frq ￿plvpdwfk￿ hvvr º=
}6 ’* ?
q





g, lqrowuh/ }K ￿} @ h }K ￿} 6￿
Surri1 Vhjxh gdood +48,1
L wdvvl gl fuhvflwd gl vwhdg| vwdwh glshqgrqr txlqgl vrvwdq}ldophqwh gdo0
o*dffxpxod}lrqh gl fdslwdoh xpdqr/ od vfhowd whfqrorjlfd kd vror xq h￿hwwr
lqgluhwwr vx gl hvvl/ srlfkº prgl￿fd od frqyhqlhq}d dg lqyhvwluh lq hgxfd}lrqh1
D wdo sursrvlwr/ vl kd fkh l wdvvl gl fuhvflwd gl wxwwl h wuh l wlsl gl htxloleulr
vrqr wdqwr sl￿ dowl txdqwr= pdjjlruh º lo srwhuh frqwudwwxdoh ghl odyrudwrul
+q￿/ pdjjlruh º od wudvplvvlelolwª gho fdslwdoh xpdqr wud jhqhud}lrql/ plqruh
º od glvxwlolwª ghulydqwh gdoor vwxglr +￿￿ h pdjjlrul vrqr l sdudphwul fkh
lqglfdqr od surgxwwlylwª gho fdslwdoh xpdqr vrwwr oh gxh whfqrorjlh1
Rowuh doo*h￿hwwr gluhwwr vxl wdvvl gl fuhvflwd/ dofxql sdudphwul kdqqr dqfkh
xq h￿hwwr lqgluhwwr/ srlfkº xqd orur yduld}lrqh sxı vsrvwduh lo vlvwhpd vx xq
htxloleulr do txdoh fruulvsrqgh xq wdvvr gl fuhvflwd glyhuvr1 Slffrol fdpeld0
phqwl qhl sdudphwul srvvrqr/ lqidwwl/ fdxvduh ghl vdowl qhl wdvvl gl fuhvflwd/
vslqjhqgr lo vlvwhpd yhuvr srvl}lrql gl htxloleulr gryh lo olyhoor gho uhgglwr hg
lo wdvvr d fxl txhvwr fuhvfh º pdjjlruh1
Wud l sdudphwul fkh kdqqr txhvwr grsslr h￿hwwr/ yl º txhoor fkh lqglylgxd
or vwdwxv vrfldoh r,1Txhvwr kd xq h￿hwwr gluhwwr srvlwlyr vxl wdvvl gl fuhvflwd vld
qho fdvr ghoo*htxloleulr ￿edvvr￿ fkh ghoo*htxloleulr frq ￿plvpdwfk￿/ srlfkº vwl0
prod o*lqyhvwlphqwr lq fdslwdoh xpdqr1 Wxwwdyld/ vh hvvd dvvxph ydorul prowr
dowl/ o*hfrqrpld vl wuryhuª qho fdvr lq fxl or vwdwxv vrfldoh º ￿glvwruvlyr￿1 Lq
wdoh fdvr o*htxloleulr d fxl º dvvrfldwr xq wdvvr gl fuhvflwd pdjjlruh +o*htxl0
oleulr frq plvpdwfk,/ vl uhdol}}d sl￿ gl!flophqwh/ gdwr fkh flı glshqghuª gdl
frvwl gl wudlqlqj/ fkh ghyrqr hvvhuh vx!flhqwhphqwh edvvl1
Phqwuh vh r, dvvxph ydorul edvvl/ o*hfrqrpld vl wuryd qho fdvr gl vwdwxv
vrfldoh qrq ￿glvwruvlyr￿/ qho txdoh/ vh l odyrudwrul vl dvshwwdqr lpsuhqglwrul
lqqrydwlyl/ o*htxloleulr ￿dowr￿ vl yhul￿fd dqfkh frq frvwl gl wudlqlqj hohydwl1
Xq dowur sdudphwur fkh kd vror h￿hwwl lqgluhwwl º lo frvwr phglr ghoo*dwwlylwª
gl wudlqlqj lqwhuqd +Sf,1 Xq vxr lqfuhphqwr/ lqidwwl/ uhqgh vror sl￿ hohydwd
od srvvlelowª fkh o*hfrqrpld ulpdqjd lqwudssrodwd qhoo*htxloleulr ￿edvvr￿/ pd
odvfld lqdowhudwr } 1
4;Lq￿qh/ º srvvleloh ruglqduh sduhwldqdphqwh o*htxloleulr ￿dowr￿ h txhoor
￿edvvr￿1 Lqidwwl/ o*htxloleulr ￿edvvr￿ º Sduhwr0lqihulruh gdwr fkh dg hvvr vrqr
dvvrfldwl xq olyhoor gl uhgglwr djjuhjdwr hg xq wdvvr gl fuhvflwd sl￿ edvvl1
Od suhvhq}d gl htxloleul pxowlsol Sduhwr0ruglqdelol h gl dvshwwdwlyh ￿dxwr0
uhdol}}dqwhvl￿/ lpsolfd fkh vl srvvdqr yhul￿fduh fdvl gl idoolphqwr gl frrugl0
qdphqwr1
8 Frqfoxvlrql hg lpsolfd}lrql gl srolwlfd
Lq txhvwr odyrur deeldpr dqdol}}dwr jol h￿hwwl fkh sxı dyhuh od grpdqgd gl
vwdwxv vrfldoh vxood vfhowd hgxfdwlyd/ vxoo*dgr}lrqh gl whfqrorjlh lqqrydwlyh h
txlqgl vxo wdvvr gl fuhvflwd ghoo*hfrqrpld1
Lo ulvxowdwr fkh vl rwwlhqh º fkh or vwdwxv vrfldoh qrq kd h￿hwwl xqlyr0
fl vxood fuhvflwd1 Lq sduwlfroduh/ elvrjqd glvwlqjxhuh gxh glyhuvh vlwxd}lrql
lvwlwx}lrqdol= d, vwdwxv vrfldoh ￿glvwruvlyr￿> e, vwdwxv vrfldoh qrq ￿glvwruvlyr￿1
Qho sulpr fdvr or vwdwxv kd xq gxsolfh h￿hwwr vxood fuhvflwd1 Od srvvlelolwª
gl rwwhqhuh xq hohydwr ulfrqrvflphqwr vrfldoh/ lqidwwl/ vwlprod o*dffxpxod}lrqh
gl fdslwdoh xpdqr h flı dxphqwd lo wdvvr gl fuhvflwd1 Wxwwdyld/ o*dwwlylwª lq0
qrydwlyd qh srwuheeh hvvhuh rvwdfrodwd/ srlfkº oh lpsuhvh lqqrydwlyh vl wur0
yhudqqr d iurqwhjjlduh xq*r￿huwd gl odyrur frq vnloov qrq dgdwwh dooh sursulh
hvljhq}h surgxwwlyh/ shu fxl ghyrqr vrvwhqhuh frvwl gl wudlqlqj fkh ulgxfrqr
l sur￿wwl1 Gl frqvhjxhq}d/ od whfqrorjld lqqqrydwlyd/ dood txdoh º dvvrfldwr
xq olyhoor gho uhgglwr djjuhjdwr hg xq wdvvr gl fuhvflwd sl￿ hohydwr/ srwuheeh
qrq hvvhuh dgrwwdwd1
Qhoo*dowur frqwhvwr lvwlwx}lrqdoh/ gryh or vwdwxv vrfldoh qrq ghwhuplqd
lq prgr xqlyrfr od vfhowd hgxfdwlyd rshudwd gdo odyrudwruh/ hvvr sxı djluh
vxo wdvvr gl fuhvflwd vror lqgluhwwdphqwh/ uhqghqgr qhfhvvdulr frruglqduh oh
dvshwwdwlyh ghjol djhqwl hfrqrplfl1
Lq txhvwr fdvr/ lqidwwl/ o*hfrqrpld sxı wuryduvl lq xqd vlwxd}lrqh lq fxl
yl º prowhsolflwª gl htxloleul= shu xjxdol ydorul ghl sdudphwul/ d vhfrqgd ghooh
dvshwwdwlyh ghjol rshudwrul hfrqrplfl/ vl srvvrqr yhul￿fduh vld xq htxloleulr
￿edvvr￿ fkh xq htxloleulr ￿dowr￿1
Hyhqwxdol plvxuh gl srolwlfd hfrqrplfd vrqr/ gxqtxh/ glyhuvh d vhfrqgd
gl txdoh vlwxd}lrqh lvwlwx}lrqdoh vl yhul￿fkl1
Lq xq frqwhvwr gryh or vwdwxv º prowr ulohydqwh/ +vwdwxv vrfldoh ￿glvwru0
vlyr￿,/ od srolwlfd sl￿ dgdwwd srwuheeh hvvhuh txhood gl vrvwhqhuh o*dwwlylwª gl
irupd}lrqh dwwxdwd gdooh lpsuhvh/ gdwr fkh srolwlfkh yrowh d ulgxuuh or vwd0
4<wxv vrfldoh srwuheehur dyhuh dgglulwwxud h￿hwwl qhjdwlyl vxood fuhvflwd= xqd
ulgx}lrqh gl r, glvlqfhqwlyd o*lqyhvwlphqwr lq fdslwdoh xpdqr1
Qhood vlwxd}lrqh gryh or vwdwxv qrq º ￿glvwruvlyr￿/ oh srolwlfkh sl￿ dgdwwh
vhpeudqr txhooh yrowh d ulgxuuh od grpdqgd gl vwdwxv h d frruglqduh oh dvshw0
wdwlyh ghjol djhqwl/ ulgxfhqgr l frvwl gl vhdufk h pljolrudqgr o*h!flhq}d gho
phufdwr gho odyrur1
Gl frqvhjxhq}d/ vl rwwlhqh xq ulvxowdwr shu fhuwl dvshwwl sdudgrvvdoh= phq0
wuh qho fdvr gl vwdwxv vrfldoh ￿glvwruvlyr￿ o*lqwhuyhqwr gl srolwlfd hfrqrplfd
ghyh hvvhuh sulqflsdophqwh gluhwwr dooh lpsuhvh/ vrvwhqhqgrqh o*dwwlylwª iru0
pdwlyd hg lqqrydwlyd> qho fdvr gl vwdwxv qrq ￿glvwruvlyr￿ º rssruwxqr djluh
vx gl hvvr/ ulgxfhqgrqh xowhulruphqwh od ulohydq}d/ h dgrwwdqgr srolwlfkh sl￿
lqgluhwwh yrowh d uhqghuh lo phufdwr gho odyrur sl￿ h!flhqwh h frpshwlwlyr1
Dsshqglfh
Lo sureohpd gho odyrudwruh º frqiurqwduh lo olyhoor pdvvlpr ghoo*xwlolwª dw0
whvd qho fdvr vfhojd ,/ frq lo olyhoor pdvvlpr ghoo*xwlolwd dwwhvd qho fdvr vfhojd
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Lo sulpr vl rwwlhqh gdood vrox}lrqh gho vhjxhqwh sureohpd gl pdvvlpr=
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Phqwuh lo olyhoor pdvvlpr gl xwlolwª dwwhvd frq od vfhowd gho fdslwdoh xpdqr
gl wlsr p/ vl rwwlhqh gdood vrox}lrqh gho vhjxhqwh=





vxe S| ’ ‘6c| ’ bq+6c6c| nE ￿￿b￿q+6c,c| ’ bq￿￿6c| nE ￿￿ b￿q￿6c|
gryh ￿6c| ’E ￿n,,c|￿E￿￿ B￿M|3￿
gdood frqgl}lrqh gho sulpr ruglqh vl kd= ,W
6 ’
q
q E￿ ￿ B￿
k
￿
k￿b nE ￿￿ b￿k￿
lr ￿
￿
txhvwd hvsuhvvlrqh shu b ’fºx j x d o hd =,W
6c, ’ ik￿qE￿ ￿B￿j
￿
￿ (







































Od txdoh dvvxph ydorul vhpsuh srvlwlyl txdqgr r, ￿
￿
k￿(phqwuh shu ydorul
gl r, lqihulrul/ lo vhjqr ghoo*hvsuhvvlrqh glshqgh gdo ydoruh gl b￿
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